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Urritec[ Srates Departrnent of the

E,.jR:AU OF LAI.lD tdal{AGElv'€f\lT

Moab Dis t r i cE '
P .  O.  Box  970

Moab,  U tah  84532
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1,1r. Daron R. "{addcc}: 
BHC I I '![(j'l

Permit  Supervisor
State of Utah
Divis ion oi  Oi f  '  Gal  and l { in ing

355 West l lor th TemP'te
g  r t lua  Center ,  Su i te  350
ia l t  Lake C i tY ,  Uta t r  84180-1203

Interior 31,i3, z64s
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Dear Mr.  I laddock:

The Bureatt ot Land ){anagenent (plr"f) -h::: -b""n 
as}ced b'; 'Gentva} Coal

company ar.rd th! y:"":ii-l,isar-'tiaiionir I'orest to cornme:rt on

possibte.subsiaui ,c"  ef fects ; ; - th;  Crandi l l  Canyon Mine'  This

request ] :3 a resu.I t  of  eenvai is appl- lcat lon and subsequen' l

revis ions to add srate coaL- i"u=*s-ML-2ls; i i  and !rL-2t6es 'bo the

gining an, i  R€:; ianrat ion Plan ?; i l ! - t " t  the CrandaI l  Canyon Mine'

Genwal/s l l lRP states that subsidence Inay occur over nining areas

in the tw,r  state leases, Sft*  lateral  extent of  possible

subsidence was e: ; t imatea uiLnq- i  3O degree angle of  draw' Using

i t tat  angle,  the area'of  inf luence woulLd extend across the

boundary 'to ltational Fores! Iands. It l the l ' lRP, the raaximun

anount of vertic;rL sUbsidence (the di:;tance of ground novement)

was est imatecr ai  70 percent of  
' the 

he:Lght of  coal  extracted with

idjustnrenUs to unreclvered coal  lef t  In pi l l -ared areas. Ihe draw

ani ' t .  and. vert lcer l  subsidence est i inates were based on enpir lcal
data f rom a nunbttr  of  SOurCeS. The BLI ' I  bel ieves some Of these

est in iates ar€,  in, tppropr iate for  the n: ln ing condi t lons in th ls
a rea .

ANGLE_-gF pRAVI

Draw angles of  30 d,egrees are very high for th is region. Angles
oi  tn i t ' rnagni- tud.er .ofru in part  f ron observat lons of  rn ln ing in_the
eastein uni ted Sl-ates and in part  f rorn the Nat lonal  CoaI Board ln
the UniteC Kj .ngdom. CoaI bed; in the t fasatch Plateau/Book cI l f fs
1ie under nor,m5l] .y deep col /er  where the upper strata conslst  of
nany nassive and Lompetent sandstone ;rnd si l tstone lnetnbers.
f t te i .  conCit j .ons appear co af fect  sub:; idence.prof l les ln the
region. Dogumente-d subsidence data f : :om nr in ing areas in lhe
Watatch Plate:au s;how draw angles rang: lng f ron 15 to 20 deErees
wi th  the  major i t l ' o f  the  measured da t ; r  c loser  to  15  degrees .
These data i : tnre i : rom mlning colnpany dtr ta and two lndependent
s tud ies  f rom the  Bureau o f - I l ine i .  In  our  op in ion ,  d raw ang les  o f
30  degrees  dq  no t  app ly  to  the  Wasatch  P la teau/Bo9\  c l l f f s  coa l
f ie td i .  Es t j .na t j .on ! -o i  poss ib le  d raw ang les  shou ld  be  ln  the  15
to  20  degree  range .
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LEB!IcA!_ €L;BS I D El'l(:E ESr T MAT.l.ou

The MRp prDject .S the nraxinun surface e: i tent ,  and nagni tude cf
Doss ib le  subs idence on  bo th  the  Sbate  coa l  leases  and the
I " r i " " "a i " l  l ; rnds  o f  FederaL sur face  a t td  subeur face  ownersh ip .
in  ou t  op i i io r , ,  the  scenar io  dep ic ted  : |n  the  MRP is  wors t

fo r r ib le ' .u t "  and,  shou ld  no t ,  nappen.  I r rom ava i lab le  da ta  Eaken

f ron  ac tua l  n r i ,n in91,  subs idence f rom room and p i I la l  rn ln ing  ls .

less than subs, idef ice f rorn longwal l  min:Lng. Mult lp le panels nined
by longwal l  m€:thoi is tend to subside the surface in a nore
ciassi6al  fornr 

"otr t is t ing 
of  Lateral  ground lowering witho'ut

iu i rur"  d isrufr t lor ls.  This has been documented for longval I
lotning und,sr i i r "p overburdett  (1500+-feel t )  . .  Vert lcal  .subsi ' lence
of 60 to 7J perrcerr t  of  the extracted seam height has-been
observed o'Ver large areas of rnined out longrrrall panels ' T're

strata abo.ye t .ne r i i ined out panels tends; to bend elast lcal l .y.
This seems log' ical .  g iven thb, wlde area$ of  these extracted
panels.  Tl :e i ,n ly eicept ions to th is hetve been in areas ne' l r
; i r ; ; ; ' " i [ i t  r r ighi l '  jo intea and fracturerd,  outcrop rock or a;reas of

weakened s'crat,i f i 'orn f aults or burnt cclal '

Subsidence uni .er  roo:m and pi l lar  panels;  behaves rnuch di f fe:rent ly.
Wh"t" longr,ra}l, parrels ext.rlct coal quickly over r+ide ,areas' room
tnO pi1lai  par.eis take much longer {o nine and are not as rv l 'de.

nvldince shows i t rut  subsidence ibove room and pi l lar  :panels is

r{\uch less '[han, subsi,fence above longwal.t panels, CaY]lg.aicove
ioo* ind p, i l lar  pa.nels nay be in th i  forn of  arehes f i l l lnq up
with broken na.tei j .a l  d ispiacing the voj .d wi th th is maEerla 'L
before the arc'h r€:ac.hes ttre suiface. Case history ba':]cs thls

claim. MoFt c, f  t t .e :n ines in the region have been tnlnlng.w' i th
some form of room anl  p i l lar  methodt for  over.5!  years t^r i th

l i t t Ie docrrrnen.ted subsidence. The roont and pi1lar mlnes n{ lar

Crandal l  C3nycn ( f ; lunElngton # 1 Mine, Trai l  Canyon Ml:re,  Dras-Bee-
D;; ;  u ine) nav'e dx:per ie iced nininal  sur: face ef fects f : rorn rn: in ing.

egain,  s l6ni f i iant . '  r 'ob" idunce ef fects t rave.ol ly been obser ' r 'ed ln

a ieas 'o f  j , r in tea  c r l i f f s  o r  sha l low cover  w i th  ioom an '1  p i l . Ia r

rnining.

Roorn and p. i l lar  mining resul ts in part j .a l  seam extrac'biort ,
whereas l6rrgwaI l  nr in ing resul ts in a lerrger percentag' l  of
ex t rac t ion , -  Ear r ie r  p i l la rs  a re  le f t  be tween roon and p l } 'Lar

; ; ; ; i t  w f , t , :n  in  Genwr i ,s  case are  qu i te  ]a rge  due to the  dr rep

to l r . r .  I t  l s  a  ra . r i 'Uy  tha t  each p i lLar ' ln  the  pane l  !s
cornpletely ren.oved. i  ,stunps and fenders are lef t .  Ove:ral I
i " - tu"ry i :s usual ly not lnuch nore than 5O percent.  .D' |?sign
equatlo-ns f ound in'r,rck mechanic boolis lRoLk t 'tqg.Lranlcr; and the
o;siqn gf  , l i t ructures in_ Rock-,  by obert  and Duval l ,  tsr t r l
Und.rqrorrn,aMinino' Uqg.h.9ds Hangbo"f , b)' Hustrulid) de:nonst::ate
that overal f  ;Gta fa i l t re na-f  not  oci :ur  wi th e): t ract ion rates
o f  50  perc r :n t  o r  1es5 .{o
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wi th  regard  to  Genwa. l rs  apPl ica t ion ,  t l "9  BLM's  op in ion  ls  tha t

; ; ;  lnd p1tf i r  * i " ing snbirra not subside the adJoining Fecleral

l " r fu"* gi . i ;n tne aep[h of  n in ing and tr : ' lanned amount of  co. l

** l ia" t ion" I f  subs. idence does occurr  u€ are conf ident,  that '  the

on ly  sur face  e f fec ts  w i l l  be  min ima l  g roUnd lower ing '  Sur face

res6urces should not be imPacted

,y  yours,
ld-^-r.--

Assistant Dlstr lct  Manager
Minera.L Resources

cc :
DM,  Moab ( I r -065)
SD,  Utah  (U-921)
Mant i  Lasal .  Nat ionaL Forest
Genwal Coal. ConPanY
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